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are sometimes used, particularly for high pressures in which the bodies are
of forged steel.
Class 2.—Self-acting valves—that is, valves which are operated by the
change in flow, such as, pump valves, check or non-return valves, the most
common form being the " mushroom " or " wing " valve with mitre faces—
when well guided above and below, are easy to make and keep in order,
and are durable and efficient when the diameter and lift are relatively small.
These factors are determined by the volume of fluid delivered and the
number of operations the valve is required to make in a given time, and,
in the case of pump suction valves, whether the water is supplied under
a head or has to be lifted, the former supply being essential for high-speed
working.
High-speed pump valves should never exceed 5 in. in bore of the seat,
even with overhead water, nor should the lift exceed TV in., and smaller
valves should have a proportionately smaller lift. If a greater area is
required for the volume of water to be dealt with, either clusters of small
valves or annular valves should be employed; and in the latter case " flat "
faces are easier to make and keep tight, but they cause a little more dis-
turbance to the fluid passing through than mitre faces on account of the
increased deflection of the current. The valve lift should be positively
stopped, and rubber cushioning rings or springs under compression should
be used to accelerate the closing of the valves, which, to be durable and
efficient, must close before the return flow takes place, otherwise they
damage their beats. Case-hardened steel balls may be used satisfactorily
with oil under pressure, but are useless with water on account of being liable
to pit.
All valve (including stop-valve) seats, particularly for the higher working
pressure, should be secured, otherwise they are liable to work loose, as the
water becomes warm when flowing through tortuous passages at high
velocities; and the coefficient of expansion of the material of which the seat
is made is often so much greater than that of the material of the body which
surrounds it that the seat is permanently crushed. A loose suction seat
stops the flow and nothing further happens, while a loose delivery seat is
often the cause of a serious breakdown. When there is a joint in the valve
body at the seat, the latter can be positively enclosed, but when the body
is in one the seat must be secured (a) by being expanded into a groove or
grooves, (b) by riveting, (c) by screwing, (d) by being pinned, (e) by being
held down by a cage.
Class 3.—The most popular hand-operated valve for hydraulic machine
tools and cranes, when the pressure does not exceed i ton per square inch,
is the balanced leather-packed piston valve. It will remain " bottle " tight
longer than other types of valves, and generally give warning before the
leathers, which may easily be renewed, fail. Small slide valves are some-
times employed for pressures not exceeding 1000 Ib. per square inch, on
account of their simplicity, but they become too hard to work by hand as
the size and pressure increase, and the faces are apt to score. For high

